Abstract-A preliminary study on the influences of ecotourism activities on forest stand structure was carried out in the protected forests of Taman Negara Pahang. Forest stand attributes data were collected from Kuala Keniam and Lata Berkoh areas which comprised of two different conditions (known as natural and disturbed areas) with the size of plots of 20 m × 25 m. All trees greater than 1 cm in diameter at breast height (DBH) were measured and identified. A total of 1,398 stems were enumerated in study areas. Basal area of sampled trees was determined. From the analysis of variance, it was found that the difference in the means of the basal area of trees between study sites were not statistically significant at P≤0.05. The forest stand structure described by diameter distribution was inverse Jshaped which indicates the stands are developing and regeneration in the forest is present in the study areas. Information from this study may provide a valuable reference for forest assessment as well as ecotourism planning and management.
INTRODUCTION
Forest plays an important role in a biodiversity system as it supports another level of species diversity that leads to the interaction between and among other species. According to [1] the plant growing together has mutual relationship among themselves and with the environment results in the outcome of different vegetation types in different areas within a forest. Forest can also be described by their composition, function and structure [2] . Forest structure involves the physical arrangement, characteristics of the forest and its component [3] . Specifically, it related to the physical and temporal distribution of trees in a stand and include within the description the distribution of species, vertical and horizontal spatial patterns, size of trees or tree parts, tree age, or combination, therefore, the description of forest stand structure are commonly based on the aggregation of individual plant measures (e.g. density, tree diameter at breast height distribution) [4] .
The vegetation in the forests contains a variety of species and life forms such as trees, shrubs, herbs, vines, grass and so on. There is a need for an effective management and conservation efforts to ensure they can sustain in their real habitat and ecology. Therefore, the role of protected area is very important in order to conserve its sustainability. Reference [5] defined a protected area as a geographical space, recognized, dedicated and managed, through legal or other effective means, to achieve the long-term conservation of nature with associated ecosystem services and cultural value.
Ecotourism activities in protected area such as hiking, trampling and camping may result in some degree of changes to resource conditions. Researchers have reported that a variety of impacts to soils and vegetation occur at wilderness campsites and other destination [6, 7] . Large and sometimes ecologically sensitive areas have been developed with facilities to accommodate visitor use and recreationists unintentionally trample vegetation, erode soil and disturb wildlife. Therefore, specific consequences of visitation to these areas include the trampling and subsequent loss of ground vegetation, shrubs, tree seedlings and felling of saplings erosion, compaction of mineral soil and exposure of tree roots and damage to tree trunks [8] . Understanding the effects of disturbance by human influences on ecosystem processes is essential for the management of recreational areas [9] .
Despite Taman Negara Pahang provides both fullyprotected habitats and long term maintenance of biological diversity, the structure and composition of its flora still remain rather insufficiently known. The objectives for this study are to study the tree basal area of different sites and conditions of Taman Negara Pahang, and to determine the forest stand structure based on the distribution of diameter classes. Information from this study may provide a valuable reference for forest assessment and recreational management.
II. MATERIALS AND METHODS

A. Description of Study Area
This preliminary study was carried out in the protected forests of Taman ) [10] . Taman Negara Pahang is home to a great species diversity flora and fauna. Gunung Tahan is the highest peak (2,187 m) in Peninsular Malaysia and is located in this area. The selected study areas are in Kuala Keniam and Lata Berkoh forests where the ecotourism activities such as hiking and camping take place in these areas.
B. Sampling Design and Data Collection
The field survey was divided into two categories which are undisturbed (natural areas) and disturbed areas ( Table I ). The disturbed areas include hiking trails and camping sites. A topographic map was used to locate the existing forest trails and the camping sites. This study adopted a standard experimental procedure for studying recreational trampling of vegetation proposed by [11] with some modifications. Their study has derived conclusions by comparing the vegetation in trampled sites with the vegetation of untrampled site. In this study, a total of four plots for hiking trail and four plots for camping site (each plot 20 m × 25 m in size, as workable units) which include two plots for undisturbed area and two plots for disturbed area, respectively, were established. For undisturbed area, the plots were located 10 m away from disturbed area plots, and were selected randomly either on the left or the right side. All trees with diameter at breast height (DBH, 1.3 m above the ground) above 1 cm were measured, tagged and identified. The DBH was measured using a DBH tape.
C. Data Analysis
The means of basal area per ha were calculated for each area. One-way analysis of variance (ANOVA) was used to test the differences in the means of basal areas between study sites (i.e., natural, hiking and camping) using SAS [12] . For the second analysis, the student t-test was used to study the different in the means of basal area between two conditions (i.e., disturbed vs. undisturbed).
In this study, the stand structure was described based on the distribution of trees by diameter classes. Therefore, the tree data were grouped into 5 cm diameter classes e.g., the class boundaries were 1.0 -4.9, 5.0 -9.9 cm, etc. which gave frequency of trees in each diameter class and were then used to draw bar chart graphs.
Basal Area
Basal area is a measure of tree density that defines the area of a given section of land that is occupied by the cross-section of tree. Equation (1) 
III. RESULTS AND DISCUSSION
A. Basal Area Analysis Analysis between Study Sites
Descriptive statistics of the field study sites is shown in Table II . Two natural areas of each were designated for hiking trails and camping sites. As seen from the table, basal area for the natural areas exhibited higher variation as compared to hiking trails and camping sites. From the analysis of variance, it was found that the difference in the means of the basal area among study sites were not statistically significant at P≤0.05. This is expected in any preliminary study where the number of observation is small. Different trends may be observed if the number of samples is sufficient enough to detect differences between the means. Despite no statistical differences, the means of basal area for natural area is higher than other two study sites. This could be due to the absence of human interferences in this area.
A similar trend was observed from the previous study in Kuala Keniam [13] , where no significant difference in the means of basal area among five transect lines studied. In another study in a dry forest region of India, it was found that the basal area of forests that experienced least human disturbance is 13.78 m²/ha while the most disturbed forest area is 1.30 m²/ha [14] .
Analysis between Study Conditions
In order to study the effects of forest conditions (disturbed vs. undisturbed), the means of basal area of hiking trails and camping areas were pooled (Table III) . From the t-test analysis, there is no significant difference in the means of basal area was observed between the two conditions (P=0.3451). This might be because of the range of minimum value and the maximum is relative higher between each plot in both conditions. This value is higher than as reported by [15] in their study in Pasir Tengkorak Forest Reserve, Langkawi Island (i.e., 21.32 m²/ha).
B. Diameter Class Distribution
The Figs. 1, 2 and 3 show the trends of forest stand structure of three study sites based on the distribution of tree diameter class. According to [16] , the diameter distribution of trees has a large variation and some forests have large numbers of trees ranging from 10 -68.1 cm. In this preliminary study, the distribution of trees clearly shows the characteristic of De iocourt's factor procedure (inverse J distribution) where stems frequencies decrease with the increase in DBH for all three areas (Figs. 1, 2 and 3) . Therefore, it is generally indicates the stands in the natural areas, hiking trail and camping site are developing and regeneration in the study areas are present. As shown in the figures, the presence of growth of the forest is indicated by the movement of trees in various diameter classes [13] . At natural areas 72% and 11% of trees fell within 1.0 -4.9 cm and 5.0 -9.9 cm while hiking trail and camping site, 75% fell within 1.0 -4.9 cm and 15% and 10% fell within 5.0 -9.9 cm, respectively. These suggest that the disturbed areas may have been influenced by human activities. These activities may lead to the canopy opening and gap creation. This may also result in lack of tree sapling survival within the understory layer of a forest due to the human activities (e.g., trampling and camping). In addition, succession process may take place from the introduction of pioneer species as a result of penetration of light in the forest floor. From all figures, there is not much differences that can be observed within terms of the relative frequency of small trees especially in the diameter class 1.0 -4.9 cm because the forest area is in the range of protected areas. However, based on Fig.  1 , the natural areas still contain the tree with diameter size exceeded 100 cm compared to other study sites. Based on a preliminary data collection, there was no significant difference in the tree basal areas between disturbed and undisturbed areas due to ecotourism activities. The distribution of trees displays the characteristic of De iocourt's factor procedure (inverse J distribution) where stems frequencies decrease with the increase in DBH, indicating stable populations in which regeneration of forest in all study sites is present.
